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ABSTRACT 

INTRODUCTION 

Sideroxylon L. (Sapotaceae) is a pantropical genus comprising ca. 80 species, occurring most abundantly in 
tropical America, but also in Macaronesia, Africa, Madagascar, and the Mascarene Islands, with few species in 
southeast Asia (Govaerts et al. 2001; Smedmark &  Anderberg 2007). Prior to Pennington’s monographs of the 
Sapotaceae (1990,1991), the Neotropical species of Sideroxylon, centered in the Caribbean and Central Amer- 

A.DC., and Mastichodendron (Engl.) H.J. Lam. The species endemic to the continental U.S. (and extreme north¬ 
ern Mexico) were assigned to Bumelia, along with many tropical taxa (Cronquist 1945,1946,1949). They are 
trees and shrubs of mainly dry habitats, usually armed with thorns, with leaves alternate, often becoming 
fascicled on short shoots (brachyblasts), inflorescences fasciculate, axillary or in axils of fallen leaves, flowers 
with a single whorl of quincuncial sepals, corolla lobes with a median segment and two lateral segments, pet- 
aloid staminodes alternating with epipetalous stamens, and the seed having its hilum scar in a basal position, 
with endosperm scanty or lacking (Cronquist 1945). Bumelia was revised by Gray (1886), Small (1900), Clark 
(1942), and Cronquist (1945,1949), all of whom differed concerning the number of U.S. species. Pennington 
(1990) transferred all of Bumelia, Dipholis, and Mastichodendron to a broadly circumscribed Sideroxylon, and 
for species limits he generally followed Cronquist, recognizing eight U.S. species. More recently, phylogenetic 

monophyletic including Argania from Morocco (Anderberg & Swenson 2003; Swenson & Anderberg 2005; 
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Smedmark et al. 2006), but excluding two taxa from the Arabian peninsula and Socotra (Smedmark &  Ander- 
berg 2007; Gautier et al. 2013; Stride et al. in press). Although relationships among the major subclades of Sider- 
oxylon are unclear, molecular phylogenies reveal two well-supported Neotropical subclades, one correspond¬ 
ing to Dipholis/Mastichodendron, and the other to Bumelia, including the species endemic to North America 
(Smedmark &  Anderberg 2007; Stride et al. in press). 

Currently eleven species of Sideroxylon are recognized in the continental United States (Govaerts et al. 
2001; Allison 2006; Wunderlin &  Hansen 2008). Of these eleven species, eight are endemic to an area encom- 

coastal plain from Texas through the Carolinas, with Florida as their center of diversity (Govaerts et al. 2001; 
Allison 2006; Wunderlin &  Hansen 2008). These eight are: Sideroxylon alachuense L.C. Anderson, S. lanugino- 
sum Michx., S. lycioides L„  S. macrocarpum (Nutt.) J.R. Allison, S. reclinatum Michx., S. rufohirtum Herring & 
Judd, S. tenax L., and S. thornei (Cronquist) T.D. Penn. The above-listed taxa, which likely form a monophy- 
letic group (Smedmark & Anderberg 2007; Corogin and Judd, unpublished DNA sequence data), are distin- 

ously reticulate tertiary venation, short styles, small fruits, and a bipartite hilum scar (Pennington 1990). 
Common names include “buckthorn,” “bully,”  and “bumelia.” 

sandy, wet to mesic wooded habitats of Florida and the outer coastal plain from southern Georgia to Louisiana. 
Cronquist (1945) recognized two varieties, Bumelia reclinata (Michx.) Vent. var. reclinata, and B. reclinata var. 
rujotomentosa Cronquist, the latter having been previously recognized as a species (B. rufotomentosa) by Small 
(1900). Whetstone (1985) named a third variety, B. reclinata var. austrofloridensis Whetstone (“Everglades 
buckthorn”), based on morphologically distinct collections from subtropical rocklands in the vicinity of Long 
Pine Key in the Florida Everglades. Varieties rufotomentosa and austrofloridensis were transferred to Sideroxy¬ 
lon by Kartesz and Gandhi (1990), and recognized as S. reclinatum subsp. rufotomentosum (Small) Kartesz & 
Gandhi, and S. reclinatum subsp. austrofloridense (Whetstone) Kartesz & Gandhi, respectively. Based on con¬ 
sistent differences in morphology, habit, and habitat, Herring and Judd (1995) recognized S. reclinatum subsp. 
rufotomentosum as a distinct species, Sideroxylon rufohirtum Herring &  Judd, (see Godfrey 1988), and this 
designation is here recognized. S. reclinatum, S. rufohirtum, and a third species, S. macrocarpum (Nutt.) J.R. Al¬ 

and habit and are traditionally presumed closely related. We discuss how S. reclinatum subsp. austrofloridense 
is distinguished from S. reclinatum subsp. reclinatum, and also from the other two species in the complex. 

Our close examination of specimens including more recent collections, along with held observations of 
both S. reclinatum subsp. reclinatum and S. reclinatum subsp. austrofloridense, reveal that the two subspecies are 
most reliably distinguished by differences in the micromorphology of the abaxial leaf epidermis, and that the 
extent of distribution of subsp. austrofloridense, while limited to extreme southern peninsular Florida, is some¬ 
what larger than was previously supposed. 

The focus of this paper is the southern Florida subtropical rockland populations of Sideroxylon reclinatum 
that form subspecies austrofloridense. Our aim is to present new morphological and geographical data on these 
populations, to revise the circumscription and range of the subspecies in light of this new data, to compare the 
subspecies with its presumed closest relatives, and to discuss its importance and conservation status as part of 
the endemic flora of southern Florida rockland habitats. A comprehensive taxonomic treatment of S. reclina¬ 
tum, including both subspecies, will  be presented in an upcoming revision of the clade of Sideroxylon endemic 

MATERIALS AND METHODS 

The morphological findings of this study are based on close examination of numerous specimens, both fresh 
and dried. Dried flowers were rehydrated by boiling in water, and dissected with the aid of a Wild M5A dissect- 
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4311036 compound microscope. Scanning electron microscopy (SEM) was employed for examination of leaf 

ed on carbon adhesive tabs on aluminum specimen mounts. Samples were rendered conductive by coating 
with a gold-palladium alloy in argon vacuum for 90 seconds using a Denton Desk V sputter coater (Denton 
Vacuum, Moorestown, NJ, USA). Samples were examined with a Hitachi S-4000 field-emission scanning elec¬ 
tron microscope (Hitachi High Technologies America, Inc. Schaumburg, IL), and digital micrographs were 
acquired with PCI Quartz software. SEM work was conducted at the Electron Microscopy Core of the Interdis¬ 
ciplinary Center for Biotechnology Research (ICBR) at the University of Florida. From Sideroxylon reclinatum 
subsp. reclinatum and S. reclinatum subsp. austrofloridense, twelve individuals of each taxon were sampled; 
from S. rufohirtum and S. macrocarpum, five individuals of each taxon were sampled. Conclusions regarding 
the geographical range of Sideroxylon reclinatum subsp. austrofloridense are based on extensive field observa¬ 
tions and data from herbarium specimen labels. 

Morphology.—The species of the Sideroxylon reclinatum complex share some morphological similarities such 
as low habit, small leaves with prominent vein reticulum, and abaxial leaf pubescence that is usually sparse, if  
present, and often deciduous. They are Sideroxylon reclinatum, S. macrocarpum, and S. rufohirtum. Sideroxylon 
reclinatum ranges throughout Florida, southwestern Georgia, and westward along the coastal plain to Louisi¬ 
ana, growing in mesic to wet, sandy to calcareous habitats. This species is not typically highly clonal, is gener¬ 
ally low-growing but can reach heights of ca. 3 m as many-trunked shrubs or occasionally small trees, and has 
small fruits (10 mm diameter or less). It is usually a glabrous plant, any leaf or young stem pubescence quickly 
deciduous, except for the south Florida subspecies austrofloridense, in which pubescence can be persistent. S. 
macrocarpum is a low-growing, highly clonal shrub narrowly endemic to a few counties in southeast Georgia. 
It is similar in habit and habitat to S. rufohirtum, a putative close relative endemic to a few counties in north and 
west peninsular Florida (Allison 2006). These two species prefer dry sandy habitats, are both highly clonal and 
low-growing, rarely exceeding 1 m in height, and they have large fruits (> 10 mm diameter), young stems pu¬ 
bescent through the first season, and abaxial leaf pubescence that is sparse and often persistent. 

Scanning electron microscope (SEM) images of the abaxial leaf cuticular surfaces of these species (Figs. 1, 
2) reveal that the surface features of these taxa are quite distinct from one another. Previous SEM study has 
shown that taxa of Sideroxylon can be distinguished by such characters (Anderson 1996). Stomata in all cases 

each chamber opening is surrounded by a series of irregularly concentric cuticular ridges, often also with 
ridges radiating out perpendicularly from the opening. The features of Sideroxylon macrocarpum and S. rufohir¬ 
tum are rather different from those of S. reclinatum (Figs. 1, 2). The stomatal chambers of these species are 
somewhat larger than those of S. reclinatum. In Sideroxylon macrocarpum, each elliptic-shaped stomatal cham¬ 
ber opening sits atop a small dome raised above the epidermal surface, and surrounding the dome is a border 
of one or more concentric ridges; at least one of these ridges tends to form a striking, neatly defined oval border 
around the dome. The epidermal surface is strongly patterned, with impressed grooves defining cell outlines. 
The stomatal structures of Sideroxylon rufohirtum are distinctive as well, with stomatal chamber openings 
centered on conspicuously donut-shaped, broad, flat to slightly cupped, elevated platforms bordered by con¬ 
centric cuticular ridging, and the cuticular surface between stomata is relatively smooth but with epidermal 
cell outlines visible and defined by impressed grooves. 

tinguishable (Table 1). Subspecies reclinatum is typically a glabrous plant. Abaxial leaf pubescence, if  present at 
all, tends to be grey to white in color, the trichomes straight or weakly curled, and it is never dense or persistent; 
trichomes quickly slough off as the leaf matures, persisting only along the abaxial midvein if  at all. Sepals and 

population of subspecies austrofloridense at Long Pine Key in the Everglades is morphologically quite distinct, 
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Fig. 3. (A-B): Ovary, A: Sideroxylon reclinatum subsp. reclinatum; B: 5. reclinatum subsp. austrofloridense. (C-D): Flowering twig; C: 5. reclinatum subsp. 
reclinatum-, D: S. reclinatum subsp. austrofloridense. E-H: S. reclinatum subsp. austrofloridense, Long Pine Key, Everglades National Park, E: Shrub in 
marl prairie, ca. 1.5 m tall (pine rockland in background); (F) Flowering branch; (G) Fruiting branch; (H) Older branch, ca. 3 cm diameter, with leaves 
and flowers on brachyblasts. 

Delimitation of the subspecies of Sideroxylon reclinatum.—It can be seen that Sideroxylon reclinatum subsp. 
austrofloridense is easily and reliably diagnosable from S. reclinatum subsp. reclinatum by a set of distinct char- 

reliable, as glabrescent specimens of subspecies austrofloridense can be confused with the typically glabrous 
subspecies reclinatum. The two taxa are also separated eco-geographically. The more widespread subspecies 
reclinatum ranges in coastal plain areas from south Georgia west to Louisiana, and throughout Florida as far 
south as Broward County in the east, and Collier and Monroe Counties in the west, and its habitats feature 
sandy soils often with limestone near the surface. Subspecies austrofloridense, on the other hand, is a narrow 
endemic, its range restricted to subtropical rockland and marl prairie habitats in a well-defined area of extreme 
southeast peninsular Florida, and its habitats feature exposed limestone, or limestone thinly overlain with 
clayey marl soils. All  specimens we examined that were collected within the range of subspecies austro¬ 
floridense, whether glabrous or pubescent, exhibit the unique micromorphological cuticular surface characters 
described above (Figs. 4, 5). The only place where plants of both micromorphological types occur together is 
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Fig. 4. SEM images of abaxial leaf surface of four different individuals of Sideroxylon reclinatum subsp. austrofloridense. A: Corogin 1055 (FNPS), Long Pine 
Key, Everglades National Park; 6:Possley67(m), urban Miami-Dade County, FL, Larry & Penny Thompson Park;C: Bradley 1547 (FTG), Collier County, FL, 

austrofloridense, in Big Cypress National Preserve (Fig. 6). The two subspecies are thus clearly defined, and es¬ 
sentially allopatric. Because S. reclinatum subsp. austrofloridense is a narrow endemic restricted to a particular 
habitat and geographical area, and because it is allopatric with respect to subspecies reclinatum and diagnos- 
able from it, we consider Sideroxylon. reclinatum subsp. austrofloridense to be worthy of taxonomic recognition. 
Since the diagnosing characters are micromorphological and somewhat cryptic, and pubescence characters 

these plants is maintained, but the distribution of subspecies austrofloridense is broadened, and it is best diag¬ 
nosed by the newly discovered micromorphological features. 

KEY TO THE SUBSPECIES OF SIDEROXYLON RECLINATUM 
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TAXONOMIC TREATMENT 
Sideroxylon reclinatum Michx. subsp. austrofloridense (Whetstone) Kartesz & Gandhi, Phytologia 68:425. 

asymmetric, terete and hollow to flattened in cross-section, having a short stalk and a longer upper portion of 
varying length, the upper portion curled and ascending. Vegetative buds densely wooly-pubescent with short, 
curled, ascending, red-brown T-shaped trichomes, the stalk 0.025-0.06 mm, the upper portion 0.2-0.6 mm. 
Young twigs (long shoots) terete, sparsely lanulose to glabrate, quickly becoming glabrous, smooth, red- 
brown, prominently dotted with lenticels; thorns often present at nodes, especially on young stems, 3-20 mm 
long, some becoming short spur shoots or lengthening to become side branches. Mature twigs glabrous, the 
smooth outer surface becoming longitudinally fissured and fading to very light grey by the second season, be¬ 
coming rough and gnarled in subsequent seasons, transverse fissures appearing along with deepening longitu¬ 
dinal fissures, giving bark of older stems a somewhat rectangularly-plated reticulate appearance, the leaves 
clustered on stumpy brachyblasts (short shoots), internode length 7-33 mm. Leaves with petiole 4-5 mm long 
on young long shoots, 2-4 mm on short shoots, the petioles glabrous or sometimes with a wooly indumentum, 
light brown and moderately dense to sparse on young petioles, becoming grey-white and sparse on older peti¬ 
oles; blade 29-50 mm long, 16-21 mm wide, rhombic to elliptic to obovate on young long shoots, 8-52 mm 
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, Fig. 6). 



all but Long Pine Key 
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